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ctaiwt «•« ktMI PLATE (2) Since elements such as Al and Ti are added, Ihe 

FERR1TIC STAINLESS STEEL PLATE rf o£ stee] are increased, thereby inevi- 

TECHNICAL FIELD tably causing surface defects due to the inclusions. 

. (3) The formability is greatly improved, while the anti- 

The present invention relates to a ferntic stainless steel $ w fe QQ{ sufficient i y improved. Therefore, in 

sheet suitable for use for building facing materials, kitchen ^ working such as press forming or the like is 

utensils, chemical plants, water tanks, etc. Particularly, me formed> , he surfaC6 beauty of a formed product 

present invention relates to a ferntic steel sheet having deteriorates, and polishing is thus required for improving the 

excellent formability for press, and good surface properties . { a poshing i oa d, thereby increasing the 

after forming. In the present invention, the steel sheet w ™^ 

includes a steel plate, and a steel strip. ferritic stainless sleel having excellent corrosion 

BACKGROUND ART resistance is proposed in Japanese Unexamined Patent Pub- 

BAUK , Ucation No. 59-193250, which contains 0.02% or less of C, 

Stainless steel sheets have beautiful surfaces and excellent Q Q3% of legs of N> ^ 0 5 t0 5 . 0 % of V. In the ferntic 
corrosion resistance, and are thus widely used for building 15 stainless steel disclosed in Japanese Unexamined Patent 
facing materials, etc. Particularly, austcnitic stainless steel ^^0,, No. 59-193250, corrosion resistance, particu- 
sheets have excellent ductility and excellent formability for { . Ksimoc6 , 0 5^55 corrosion cracking, is significantty 
press, and cause no ridging, and are thus widely used for the -^^^ b y adding V. However, the ferritic stainless sleel 
above applications. disclosed in Japanese Unexamined Patent Publication No. 

On the other hand, ferritic stainless steel sheets are 20 59^93250 has a problem of formability for press because no 
improved in formability by the progress of the technique of consideration is given to the formability for press, 
purifying steel, and the use for above applications instead of Furt hermore, ferritic stainless steel is proposed in Japa- 
austenitic stainless steel sheets of SUS 304, SUS 316, etc_ ^ Unexamined Patent Publication No. 1-201445, m 
have recently been studied. This is because the properties of which ^ p s and Q contents are decreased, 0.07% or less 
the ferritic stainless steel, for example, the advantages of a 25 q{ q q 2% qx less of 0.15% or less of N are 

low thermal expansion coefficient, low sensitivity to stress coatainsdt and the relation between the (C+N) amount and 
corrosion cracking, and low cost due to the absence of ^ Q amount is optimized to improve formability and 
expensive Ni, have been widely known. corrosion resistance. In the technique disclosed in Japanese 

However, in consideration of application to formed unexamined Patent Publication No. ^201445, at least one 
products the ferritic stainless steel sheets have lower due- 3(1 of 40 s % to 2.0% of Mo, 20 S % to 0.5% of Ji, 20 S % to 
tility than the austenitic stainless steel sheets, and thus cause Q 5% of Nb, 20 S % to 0.5% of V, 20 S % to 0.5% of Zr, and 
problems in that unevenness referred to as "ridging" occurs 0 010% or less of B is contained to decrease both the 
in the surfaces of the formed products to deteriorate the am0 unts of solute nitrogen and carbon without limiting the 
beauty of the formed products, increasing a load of surface rdation betW een the (C+N) amount and the Cr amount, 
polishing Therefore, in order to further extend the applica- 35 improving formability and corrosion resistance. In the tech- 
tion of the ferritic stainless steel sheets, improvements in dque disclosed in Japanese Unexamined Patent ™ u »» on 
ductility and anti-ridging property are required. No . 1-201445, Al, or further Ti, Zr, or the like is added, 

For these requirements, ferritic stainless steel having causing to increase the amounts of inclusions in steel, 
excelnTSmSy^nd comprising, by weight %, 0.03 to thereby causing the problems of inevitab y producing ; sur- 

proposed I ^ for example, Japanese Unexamined Patent prob lem not to sufficientiy improve the anti-ridging prop- 
Publication No. 52-24913. In the technique disclosed in erty. 

Japanese Unexamined Patent Publication No. 52-24913, the ^ kni tic stainless steel having excellent weather 
C and N contents are decreased, and the Al content is twice 45 Stance and crevice corrosion resistance * P r °P°^ d 

or more as much as the N content to make crystal grains fine, j apan ese Unexamined Patent Publication No. 7-34ZU5, 

thereby improving the ductility, r value (Lankford value), whicb contains 0.05% or less of C, 0.10% or ess ot N, 

and anti-ridging property. 0.03% or less of S, 5 to 50 ppm of Ca, 0.5% or less of Al 

Heat-resistant ferritic stainless steel having excellent an d 0.04% to 0.20% of P. However, the ferntic stainless steel 
foSiS^oTpreTis proposed in Japanese Unexamined 5Q disclosed in Japanese Unexamined Patent Publication No 

prrpubEtion No. 54-112319, in which the (C + N) 7-34205 has a high P content, and contains large amounts of 

content is 0 02 to 0.06%, and the Zr content is 0.2 to 0.6% C a and Al. Therefore, the conosion resistance is improved, 

^rSfSXoS to improve the ductility and the r whi le the formability is not sufficiently improved, thereby 

and lUCC+NJtu.iD/o V causing the problem of inevitably produang surface defects 

V A method of producing a ferritic stainless steel sheet 5S due to an increase in the amounts of inclusions, 
havine excellent formability is proposed in Japanese Unex- Furthermore, a method of producing a fernUc stainless 
;3pSntPubticationNo.57-70223,inwhichaferritic ste el sheet for a floppy disk center core is proposed m 
sinless steel slab containing 0.08 to 0.5% of sol. Al, and at j apa n CSC Unexamined Patent Pubhcauon No. 8-92652, 
S one of B Ti Nb, V, and Zr is hot-rolled, cold-rolled, wm ch has exceUent formability for press and nigh surface 
nd then finaly annealed'. « hardness. The ferritic ^^t^SslTa 

and thus inevitably increase the cost of the steel making med Patent PuMica^ ^ ^ ^ 4 ^ 
process. 
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^^bc^i^vca^or -~2:ZLr^s arength and deceases 
in hot rolling is effective, as disclosed m, for example, 

Japanese Unexamined Patent Publication No. 10 -53817. low CjJJJJi due to the precipitation of fine carboni- 

In this way, the above-described conventional techniques ^ ^ as V(Q N)> VQ ^ cannot 

are impossible to produce a ferntic stainless steel sneei btain6d Therefore>the anu .ridging property detenorates 

which satisfies both surface quality and formability at low ^ ^ uneV enness in a processed portion during 

cost. . . 10 pressing, thereby deteriorating the surface quality after 

The present invention has been achieved for solving the ^ ^ ^ ^ beau(y Qa , he Qthw hand) w th i an 

above problems, and an object of the present invention is to excessive c mJ[tsnt 0 f over 0.06 mass %, the formability 

provide a ferritic stainless steel sheet having good deteriorates> a Cr depleted zone, coarse preapnates and 

formability, and excellent anti-ridging property and surface toclusions -which serves as the starting point of rusting, are 
quality after forming. 15 increased. Therefore, the C content is limited to the range of 

DISCLOSURE OF INVENTION 0.02 to 0.06 mass % 

. . . . Si: 1.0 mass % or less 

As a result of various studies for achieving the above important for deoxidation, but an exces- 

object, the inventors found that the Ti and Al contente are Si * ^^^^ h m]A {orma bility and 
decreased,N/Cislormore,me(C + N)amountiscont ro Ucd 2 o sive ^JJ^ ^ ^ ^^j^^^* 

in an appropriate range, and an Wropnate amount of V * y- fc Wy q qj t0 05 mass %. 

added to control precipitates such as carbides and nitrides in "i 

steel LS reaUziag exceUent formability, suppressmg Mn: 1.0 mass % or less 

S fS lob Ling excellent surface quality after form- Mn resent in steel combines with S to form MnS and * 
X mied to the achievement of the prevent invenUon. „ ^a^M element for securmg the hot rolling workabihy. 

Namelv the present invention provides a ferritic stainless However, an excessive content causes deterioration i m the 

, TX S^xceuJnl formability and comprising, by hot workability and corrosion resistance. Therefore, the Mn 

SltS tSSSS^SSS tess of Si, lift or less cont6n t is limited to 1.0 ma^s % or less. The Mn content » 

of S I 6o5%orlessof P, 0.01% or less of S, 0.005% or less preferably 0.3 to 0.8 mass %. 
of Al 0 005% or less of Ti, 11 to 30% of Cr, 0.7% or less 30 p . 0 Q5 mass % or less 

of Ni! the balance composed of Fe, and inevitable impurities, p fa & hamful elemeQt which deteri orates hot workability, 

wherein N is contained to satisfy the relation to the C content ^ bu , a p eontent of up to 0 .05 mass % 

represented by the following equations (1) and (2): fe aUowable However, with a P content of over 0.05 mass 

(l) % the effect is significantly exhibited. Therefore, the P 

0.06 g (ON) g 0.12 » 35 ^ ^ ^ Q *. ^ % Q[ less . 

isn/c s . o.oi mass % or less 

(wherein C and N: the contents (mass %) of the elements); s . , barmful el6ment which combines with Mn to form 
a W d MnS as the starting point of rusting, and which causes gram 

V is contained to satisfy the relation to the N content 40 boundary segregation to promote pin boundary ™tUe- 

1 5xio-'S(v X N)Si.5 X io- J < 3 > However, with a content of over 0.01 mass %, the effect is 

N - V: fc — (_ *) - * — * . — * *— ' " S """°" !0 ' 01 — 

BRIEF DESCRIPTION OF THE DRAWINGS M . 0 QO5 mass % or less 

FIG 1 is a graph showing the relation between the M fonns a n oxide, and in the present invention, the M 

mechanical properties (elongation, r vahie and ndgmg 55 ^SL^ ^ 

height) and (VxN) of a cold-roUed annealed sheet. ^"producing at least one scab per 10 m* of 

FIG. 4 is a graph showing the relation between the rate of * fed * heet surface is considered » defec- 

surface defects and the Al content of a cold-rolled annealed cold ro.^ 0 f 0.005% or less, the rate of surface 

sheet. . t . ^ defects C an be decreased to 0%. The rate of surface defects 

FIG 5 is a graph showing the relation between the 60 w „ computed excluding a coil from which the surface layer 
sensitization behavior and the Nb and B contents of a ^ by a or me like after hot rolling, 

cold-rolled annealed sheet. ^ ^ N t0 form A1N suppressing the pre- 

■"—ssssr OUT ™ E . tt^^t^^rrr 

sheet of the present invention are described. umucu 
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„ . V is an importanl element for the present invention, and 

TL: 0.005 mass % or less tQ fonn nitrides and carbonit rides such as 

Ti combines with C and N to form TiC and TiN ^ppress suppressing coarsening of crystal grains 

ing the precipitation of VN, VC, and V C ^ anc I the T VN ^ ^ ^ £ ^ ^ 

content must be thus as low as possible. Like Al,_ H forms an 8 anti-ridging property are 

an oxide, and it is thus effective to decrease the Tt content 5 tomiudl ^ omof u,e effects, the 

as much as possible in order to >"H^^«""~? balance bet wecn N and V must be optimized, 

surface defects due to inclusions such asojades, and the kke. comp ^ ^ 

TT ie refore > theTiconten.i S Umitedto0.005mass%orless. J^ 8 ^^ (elongation) r vah ,e, and ridging 

Cr: 11 to 30 mass % • io height) of a cold-rolled annealed sheet. With (VxN) of less 

Cr is an essential element for improving corrosion resa- 5xlQ -3 ( ^ r value ^ low , while with (VxN) of over 

tance. However, with a Cr content of less than 11 mass %, ^ 5xl o- 2 , both the r value and elongation deteriorate, 

the sufficient corrosion resistance cannot be obtained. On the ^^f' the V content is limited to satisfy the condition in 

other hand, with a Cr content of over 30 mass % an fe ^ ^ raDge q{ 15x10 -3 t0 LSxlO" 2 . From 

embrittled phase is easily produced after hot rolling. ^ economical viewpoint, the V content is preferably 0.30 

Therefore, the Cr content is limited to 30 mass % or less. mass%or i ess . 

Ni: 0.7 mass % or less In the fourth invention, by adding one or two of Nb and 
Although Ni is an element for improving corrosion B to the re i a tion, 0.0030g(Nb+10B), the anti- 
resistance, the Ni content is limited to 0.7 mass % or less sensitization property can be improved. In an actual 
because an excessive Ni content deteriorates workability and M 0 „ rationi me finish annealing temperature is not necessarily 
is economically disadvantageous. constant, and changes in the heating time and ultimate 
N is contained to satisfy the relation to the C content temperature cannot be avoided. In a ferntic stainless steel 
represented by the following equations (1) and (2): s heet, high-temperature annealing causes sensitization in the 
V O) course of cooling, and grain boundanes are corroded in 
o.06S(ON)SO.i2 subsequent pickling to deteriorate the surface quality in 
lSN/c (2 > gome cases. Therefore, in order to obtain stable quality man 

, KT actual ooeration.it is important to prevent the occurrence of 
wherein C and N represent the C content and the N over a wide temperature range. FIG. 5. shows 
content, respectively, by mass %. t he results of examination of the influences of Nb and B on 
N is conventionally thought to decrease me formality, sensitization property by using steel comprising 
and thus the N content must be decreased together with C in f0O31 _ 0O4 5) % C-(O.22~O.40)% Si-(0.27~0.73)% Mn- 
order to improve the formability. However, from the view- > 0 ' 024 _ 00 4 5 y& p.(o.005~0.007)% S-(0.001~0.003)% Al- 
point of the anti-ridging property, it is disadvantageous to K^j^Wfik Ti-(16.0~17.5)% Cr-(0.15~0.44)% Ni- 
decrease the C and N contents, and thus the excellent surtace V 040 _ 0 Q62)% N-(0.035~O.120)% V. A slab having the 
quality after forming cannot be realized. In the present ^ ' ition was heated to 1170° C, and then hot- 
invention, the (C+N) amount is controlled in an appropriate ^ ^ ^ temperature 0 f 830" C. to form a 
range, and N/C is controlled to 1 or more. hot-rolled sheet. The thus-formed hot-rolled sheet was sub- 
FTG. 1 shows the relation between the (C+N) amount and joiro k ^ ^ ^ ^ at 860° C. for 8 hours, 
the mechanical properties (elongation, r value, and ridging J ^ ^ coU _ Iolled ^ a total roUing reduction of 
height) of a cold-rolled annealed sheet. With a (C+in> v form a cold-rolled sheet. The thus-formed cold- 
amount of less than 0.06 mass %, the ridging height is shee , was finish-annealed at 900° C. for 30 seconds, 
increased to deteriorate the anti-ndgmg property. On roe ^ ^ ^ a cold . rolled annealed sheet having a 
other hand, with a (C+N) amount of over 0.12 mass %, of 0 8 mm . surface of the thus-obtained 
ductility and r value deteriorate. Therefore, (C+N) is limiteo cad ^ Sei annealed sheet was observed with a scanmng 
to 0.06 to 0.12 mass %. , lh . mp ^ni 45 electron microscope to examine the presence of gram 
HG. 2 shows the relation between N/C and the mechani- ^ corrosion, to evaluate the surface quality. In 
cal properties (elongation, r value, and ndgmg heigntj i or a represents no occurrence of corrosion, 
cold-iolled annealed sheet. With N/C of less than 1, all the * ^ represents the occurrence of corrosion. FIG. 5 
elongation, the rvalue, and anti-ridging property deteriorate. ^ hy adding Nb and B so that the adding 
Therefore, N/C is limited to 1 or more. (Nb + 10B) ^0.0030, annealing at 900° C. 
Like C, N dissolves in steel at the hot-rolling temperature "J"™^ houndary sensitization. This is possibly 
to produce an austenite phase, fragmenting colonies having P ^ q^^j prese nt in steel are fixed by Nb 
similar deformability, which cause the occurrence ot fl ^ ^ precipitadon c f Cr carbonitride in the 
ridging, and making fine the colonies. As a result, me boun daries in cooling after annealing. However an 
occurrence of ridging is suppressed to improve tne anu- * xcessive addiUon 0 f Nb and B deteriorates the surface 
ridging property. quality, and thus the upper limits of the amounts of Nb and 

Therefore, the N content is controlled to satisfy the m ^ ^ ^ Q Q30% ^ 0j0030%f respec tively. 

relation to the C content represented by the equation (1) _and q{ ducing , hc stC cl sheet of the 

(2), optimizing the composition .balance ^nCandN. ' inveDtioa is Ascribed. . 

From the viewpomt of workabihty m hot-rolling, tne r* ^ v ^ ^ abQve ^position is smelted by 

content is preferably 0.08 mass % or less. a conventional known converter or electric furnace, further 

V is contained to satisfy the relation to the N content degassing (RH)> V0 D, AOD, or the like, 

represented by the following equation (3): ^ ^ c&st by> profcrably) a continuous casting method to 

the V content by mass %. prcwuui, *~ 
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la order to improve workability in the subsequent step, the anncaled sheets in the rolling direction. One side of each of 

hot-rolled sheet can be subjected to hot-rolled sheet anneal- ^ specimens was finish-polished with #600, and 20% 
ing at 700° C. or more according to demand. The hot-rolled 5 lension prestra i n was applied to each specimen, 

sheet can also be used as a product or a cold rolling material ^ height of the ^ ace at the center of each 

after descaling. specimen was measured by a roughness gauge. The ridging 

The hot-rolled sheet as the cold rolling matcnal is cold- h ^ means ^evenness due to the occurrence of ridging, 

rolled with a cold rolling reduction of 30% or more, pref- . Q ^ ^.^g^g pro perty was evaluated from the ridging 
erablv 50 to 95%, to form a cold-rolled sheet. Tn order to oq ^ bagis of ^ fouf ranks including A: 5 ftm or 

further impart workability to the cold-rolled sheet, recrys- ^ B . oyer 5 ^ lo 10 ^m, C: over 10 /an to 20 //m, and 

tallization annealing at 600° C. or more, preferably 700 to D; ^ 2Q ^ m ^ beauty leases as the ridging height 

900° C, can be performed. Cold rolling and annealing may decreases> The obtained results are shown in Table 2. 
be repeated two or more times. The cold-rolled sheet can be is ^ c te of thc prcscIlt invention, El is 30% or 

finished by 2D, 2B, and BA denned in Japanese Industrial ^ ^ ^ ^ fe ^ or ^ ^ ridging hdght ^ rank 

Standard (J1S) G4305, and various types of polishing. ^ fa '^.^ ^ ridging hdght fe 5 ^ or less> and good 

EXAMPLE 1 formability and anti-ridging property are exhibited. 
Molten steel having each of the compositions shown in 20 0n me other hand, in comparative examples out of the 

Table 1 was smelted by a converter and secondary refined range o£ ^ preS ent invention, the anti-ridging property is 

f VOm and then cast by the continuous casting method to rank B or worse> an d thus the anti-ridging property deteno- 

form a slab The thus-formed slab was heated to 1170° C, rates . Furthermore, elongation or the r value deteriorates to 
and then hot-rolled at a finish delivery temperature of 830° ^ M t0 satis fy both the good formability and the surface 

C. to form a hot-rolled sheet. The thus-formed hot-rolled quality after forming, 
sheet was subjected to hot-rolled sheet annealing at 860° C. 

for 8 hours, pickled, and then cold-rolled with a total rolling EXAMPLE 2 

820' C. for 30 seconds to form a cold-rolled annealed sheet TJbk 3 was £^£Zb*m casting method to 

having a thickness of 0.8 mm. The elongation El, the r valne JKHfc-d ft» c-Jyto ^ J g ^ ^ 

and the ridging height of the thus-obtained cold-rolled form a sltf «em tempera ture of 830° 

annealed sheet were determined to evaluate formabdUy and then ^ ^ostomed hot-rolled 

presented by the elongation and I r value, and the anti- C* ^^lo^ed sheet annealing at 860° C. 
ridging property. The elongation El the r value and the and then cold-rolled with a total rolling 

f llon h Son Wer6 meaSUre<1 ^ 5iw^^oold*W she,.. 
^ AS No *13 specimens were collected from the cold-rolled 40 ^ tnus .f or med cold-rolled sheet was finish-annealed at 
annealed sheets in each of the directions (the rolling direc- 82£)0 Q for 3Q t0 form a C old-rolled annealed sheet 
lion (L direction), the direction (T direction) perpendicular havmg a thickness of 0 .8 mm. The elongation El, the r value 
to thc rolling direction, and thc direction (D direction) at 45° and ^ ridging height of the tm 1s -obtained cold-rolled 
with the rolling direction). A tensile test was carried out by ^ anneakd sheet wer e determined to evaluate formability 
using each of the tensile specimens to measure elongation in represen ted by the elongation and r value, and the anti- 
each of the directions. The mean value was determined by property . 

the following equation using the elongation values in each of ^ ^ ^ ^ fa ^ 4 

the direction. . . 

c, « 50 In all examples of the present invention, El is 30% or 

£H%"fW« more the rvalue is 1.4 or more, the ridging height is rank 

wherein El £ , EL* and El r represent elongations m the L ' ™ ^ . ^ j, 5 m or less> and g00 d 

direction, the D direction, and the T direction, respectively. Am which itaj ^ 6XmMed . 

(2) r Value „ , ' 

JlSNo 13 specimens were collected from the cold-rolled 

Je^ sheete^ach of the directions (the rolling direc- 55 INDUSTRIAL APPLICABILITY 

tion (L direction), the direction (T direction) ^rpend icular appro priatel y 
to the rollingdirection and the direc ,on(T) ^Jj^j 5 J^SX component composition, particularly the C, 
with the rolling direction). The r value (Lankfori 1 value) n conttoiung ; ine con p f ^ ^ 

each direction was measured by the ratio of width strain to „ N and V « 1 « ^ P — 
thickness strain with a 15% 

Furthermore, by adding appropriate amounts of Nb and B, 
H'L+»e»W it is possible to stably produce a steel sheet having improved 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



0.040 0.32 
0.040 0.32 
0.057 0.31 
0.028 0.30 
0.041 0.31 
0.042 0.33 
0.047 0.32 
0.020 0.29 
0.059 0.32 
0.049 0.30 
0.051 0.32 
0.060 0.32 
0.040 0.32 
0.038 0.32 
0.044 0.31 
0.049 0.30 
Q.Q14 0.30 
0.078 0.32 



0.59 0.044 
0.59 0.044 
0.61 0.048 
0.52 0.032 
0.62 0.030 
0.57 0.037 
0.60 0.025 
0.59 0.044 
0.51 0.039 
0.62 0.030 
0.59 0.035 
0.59 0.041 
0.65 0.046 
0.60 0.033 
0.62 0.038 
0.66 0.047 
0.60 0.035 
0.62 0.041 



0.006 
0.006 
0.006 
0.005 
0.006 
0.007 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.007 
0.007 
0.006 
0.007 
0.006 
0.007 



0.003 0.001 
0.003 0.001 
0.002 0.005 
0.004 0.002 
0.005 0.002 
0.002 0.003 
0.002 0.003 
0.003 0.002 
0.004 0.004 
0.003 0.004 
0.003 0.003 
0.005 0.003 
0.004 0.001 
0.002 0.002 
QilQa 0.002 
0.003 OJUQ 
0.003 0.001 
0.004 0.005 



16.1 
16.1 
17.2 
18.0 
16.1 
16.2 
163 
16.1 
16.1 
16.8 
16.1 
16.2 
17.0 
17.0 
16.1 
173 
16.6 
16.2 



0.31 
031 
0.52 
0.40 
0.23 
0.23 
037 
034 
0.51 
0.43 
030 
0.27 
0.29 
0.31 
032 
0.55 
0.29 
0.33 



0.055 
0.040 
0.063 
0.032 
0.057 
0.058 
0.050 
0.032 
0.073 
0.048 
0.034 
0.031 
0.055 
0.051 
0.049 
0.051 
0.048 
0.080 



0.062 
0.038 
0.102 
0.152 
0.181 
0.258 
0.070 
0.061 
0.060 
0.153 
0.119 
0.077 
0.020 
0313 
0.062 
0.062 
0.120 
0.070 



0.095 
0.080 
0.120 
0.060 
0.098 
0.100 
0.097 
Q.052 
0.132 
0.097 
0.085 
0.091 
0.095 
0.089 
0.093 
0.100 
0.062 
0.158 



138 
1.00 
1.11 
1.14 
139 
1.38 
1.06 
1.60 
1.24 
P.98 
0.67 
0.52 
1.38 
134 
1.11 
1.04 
3.43 
1.03 



0.0034 Example of this invention 
0.0015 Example of this invention 
0.0064 Example of this invention 
0.0049 Example of this invention 
0.0103 Example of this invention 
0.0150 Example of this invention 
0.0035 Example of this invention 
0.0020 Comparative Example 
0.0044 Comparative Example 
0.0073 Comparative Example 
0.0040 Comparative Example 
0.0024 Comparative Example 
0.0011 Comparative Example 
Q.016Q Comparative Example 
0.0030 Comparative Example 
0.0032 Comparative Example 
0.0058 Comparative Example 
0.0056, Comparative Example 



TABLE 2 



Fonnability 



Anti-ridging property 



Steel Elongation r Ridging 
No. (%) v a lue height /<m Evaluation Remarks 



1 343 1.62 4.3 

2 33.1 1.43 4.5 

3 32.4 1-53 4.2 

4 35.2 1.65 4.8 

5 33.7 1.55 4.4 

6 .32.0 1.48 4.7 



A 
A 
A 
A 



Example of this 
invention 
Example of this 
invention 
Example of this 
invention 
Example of this 

invention 

Example of this 

invention 

Example of this 

invention 
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TABLE 2-contimied 



Fonnability 



Anti-ridging property 





Steel Elongation 


r 


Ridging 






30 


No. 


(%) 


value 


height pan 


Evaluation Remarks 




7 


34.4 


1.68 


4.7 


A 


Example of this 
invention 




8 
9 


34.4 


1.56 


15.0 


C 


Comparative Example 


35 


25.6 


1.10 


5.4 


B 


Comparative Example 




10 


28.3 


1.18 


8.8 


B 


Comparative Example 




11 


27.1 


1.20 


9.3 


B 


Comparative Example 




12 


28.5 


1.23 


11.2 


C 


Comparative Example 


40 


13 


333 


1.35 


5.3 


B 


Comparative Example 


14 


26.0 


1.17 


5.5 


B ■ 
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TABLE 3 




!9 O.044 0.30 

20 0.041 0.22 

21 0.040 0.40 

22 0.034 0.30 

23 0.041 0.31 

24 0.044 0.33 

25 0.045 032 

26 0.031 0.29 



0.30 
0.73 
0.55 
0.50 
0.44 
0.61 
0.27 
0.40 



0.042 
0:045 
0,040 
0.033 
0.031 
0.038 
0.024 
0.041 



0.005 
0.007 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 



0.001 
0.001 
0.002 
0.002 
0.001 
0.003 
0.002 
0.001 



0.001 16.2 

0.001 16.4 

0.001 16.2 

0.002 16.0 

0.001 16.3 

0.001 17.5 

0.001 16.2 

0.002 16.1 



0.26 0.054 

0.22 0.046 

0.44 0.062 

0.41 0.040 

0.33 0.057 

0.30 0.058 

0.15 0.049 

031 0.044 



0.055 
0.035 
0.120 
0.047 
0.064 
0.083 
0.110 
0.061 



Example of this invention 
Example of this invention 
Example of this invention 
Example of this invention 
Example of this invention 
Example of this invention 
Example of this invention 
Example of this invention 




10 nnoft 123 0 0030 0.003 <0.0001 0.0030 Example of this invention 
n ifl 0 0016 0 010 0.0001 0.0110 Example of this invention 

I 0 '.fo2 155 0 0074 0 029 <0.0001 0.0290 Example of this invention 



